Relationship between cell surface protease activity and doubling time in various normal and transformed cells.
A sensitive method for measuring cell surface and secreted protease activity utilizing 3H-labelled casein is described. The method is based upon proteolytic degradation of the casein substrate into trichloracetic acid soluble 3H-labelled peptides. Utilizing the radioassay we found that all cultured cell lines examined contain cell surface proteolytic activity which is not secreted into the media. The protease activity was found to be due to protease(s) other than plasminogen activator or plasmin. A comparison of surface protease activity of normal and transformed mouse epidermal cells indicated that the transformed cells contained approximately 3--1 times more proteolytic activity than the normal cells. Surface protease activity was also correlated with the doubling times of various cultured cells. The results indicated that cultured cells with doubling times of greater than three days possess less surface protease activity than cells with shorter doubling times. In order to determine changes in the levels of surface protease activity during the cell cycle several cell lines were synchronized. In synchronized rabbit aortic fibroblasts, mouse transformed epidermal cells and human melanoma cells, a marked increase in surface protease activity was observed during or before mitosis. The protease levels decreased following mitosis. The results suggest that in culture, cell surface protease(s) may be important factor in regulating the rate of cell growth.